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OFDMA 71^1 Sfl^l J§-A] Al^^jofl^ ^^-fj ^ ^ H o K ^ # 

^iiS ^^e^ ^-^ ^-^1 m ZL ^ OH 3J°l^i. °1 ^l^=r QAM ^ufl^ 

Jf , #5 t^tL PJt\^4 QAM T^uH^if^- ^r^\ -^1^1- QAM ^ 

# U^oll T^ufl^ ^-^f>uq-. ^5 tH^l QAM t}l]fl3gJf 

ofl^ Uil ol Ei # #5 ^ ^ W - *fl^ ^^-^ #5 tH^^°11 ^ 

cfl o] Ei # q^.^TT}^ z> 4-^^^ ofl^-TT}^ QAM ^nflsg-tf oil x\^t>\ 

E] -W-S o] E-i # g]o^ ^-^}o} #^f_>c} . Mj-^ofl ^ = ^ . QAM 

°l^r°1 ^ril^l^l- ^ 3.^3 H J"^ °1 ^-§-^1 OFDMA A]^ 

^ 7 

OFDM, AMC, ^ tt|^ ^-§-^j -f^lS}, ^T^?l , t]nfl5*|. QAM, QPSK, , # 

5 
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OF DMA 7lu> sfl^l Al^^jofl^ ^^-fj tfj^L ^ ^ «>A1 # S^-^iiS 

n 2 -^^^- 7 3A ^ a {DEMODULATION APPARATUS FOR EFFICIENTLY EMBODYING 

ADAPTIVE MODULATION AND CODING METHOD IN OFDMA BASED PACKET COMMUNICATION SYSTEM 
AND METHOD THEREOF} 

S. l£- <U °J OFDMA Al^E31o11^ ^-g-^ ^ « 0 >^# ^#t> Sfl^l^ 

J= A] J= ol . 

S. 2^- <2jy}^ o] OFDMA Al^^lAl ^-g-^ ^ 3.^ o] ^-g-^j sfl^l^- 

S. 4^- ^ °] OFDMA 71^1 Sfl^l Al^^o^ AV-g-5^ QAM u]nflSi|£] 

S.Al*> ^t^^.^, i 4a^ QPSK, i 4b ^- 16 QAM, i 4c^- 64 QAM°} ^ 

S. 5^- ^-Tgoi Ajxjolloll ir^ OFDMA 7] «_> sfl^l -§-A] Al^oHA-^ 
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16 QAM--I ^-Sj=-ofl tfl 3? o] , (a)^- o]-g-^>^. of|§ ^ 

S. 7€r °1 ^ XI ol] ol] OFDMA 7]«> Sfl^l ^ ^^ofl,^ 

<9> ^ ^ OFDMA (Orthogonal Frequency Division Multiplexing Access) 7} 3fl 

xl^^Joil^- 0 ] ^1 ^ a ^ <>il ^-g-^ ^ s 

^ hJ-aioI #^1^ 3l^f_>°] ^l?Jo^ ^-^icj^ OFDMA 7l«> Sfl^l # 

<io> <2jy>^ oi OFDMA Al^^loll^^- JL^ sfl^J A| Z> 

(Sub-Channel) ll ^ ^ 43^^ ^^}o\\ u}^. ^ ^ ^ # ^^^1"^ ^fl 

<n> ^ 1^ ^^l^o] OFDMA Al^^joll^ ^^r^ ^ # ^^t> ^fl^I^ 
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<12> 1# y A D J Sr Vo fl^- ol A> ^^oVj^L (p ream bl e ) ^j#o] 

^ x] cj^ufl , o]^- ^7] ^-7] SJ^- ^,31}^ 741#. Cell ID #^1 

<13> Ol ^ f> ^S]ofl^.o11 O] Cll Ol Er| ^##Oj o^l 5]^- til, °1 ^ ^ -} 

fll ol El >y##ol S-O^ fT}L4°l #5 (Slot) # tJ^W. ^*Hr ol 

^ ^ S^HUI fll ol E-i cJrM-°1 ^Ml^ofl *>^"^^ 

ol^^. *f^e]-JZ 37fl ^jS.°l ^j#ol ^o^^pl nfl^-olr^ 

<14> t},g-, til °1 E-i ^ Sr >0 11^- Frame Prefix7> ^ *| ^-^-til . o] ^ Ji^- 

QPSK (Quadrature Phase Shift Keying) *tHI_°^. n 2 -^ 5 ^, MAP ^i^l $\ 3} 37] 

7^1 J7 01 1+. °1 °-| >H -rl 7<1 DL MAP^ UL MAP^- ?A y A *>% > ^ 3. (Downl ink) 3} 
y 6 >7 9^ 3 (Uplink) °1 Z> JfTfl^ofl ic) t> ^ ^ ^ ^3 ^ ^-g-=lSi^- 

7.1 # 7l#*>C+. a 1^-g-^fEl ^ 7.1 *Y til °1 E-1 tf^E (Data Burst) ^- MAPofl A| ^cfl^l 

<15> o]^f> H^l^ 7-^^- IEEE 802.16a7l- *ti^l-Jl oll^-. 

<ie> 2^- ^«>^ol OFDMA Xl^t31o11x-| ^ °1 Sfl ^} # 

^-^.^j-^. ^.^.71 oj a] ^> ol tl- . 

<17> ^ 2# U^}^. , ^r^l^i OFDMA Sfl^^r FFT7] (21) ofl ^| dfl FFT ^ . 7fl ^ 

1[ (Re-ordering Buffer, 22) # 7^ ^§-2}7l (Equal i zer) (23)o\]A\ Tfl^ 

^^^B 4 1 . QAM nfl 21 (Quadrature Amplitude Modulation Demapper, 25)oflA| QAM t~| 
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*fl^°l T^SjJZ, #5 tf|2l(26)# #ufl *fl^g (Channel Decoder, 27)ofl>H *fl^i 

T^^^M n^r^A^^ 
<18> a^Cfl QAM tq ufl 5i| (25) oil T^Pl ^<H1 ^fl^ th| 3*1(24)7} 

SU^r 5# 1- ^ 2*^(1. a ol°-i- MAP ^^oH «-xfl^^ ^ o] 7l#5]ol oio^ 

>H a i-fl-§-# S^ojaflol: QAM i^T3fl^!# ^r%lk Si^.^.^ Frame Prefix §J MAP ^ j£ 

c>|o> ^>7l nfl^-oliq-. 
<19> ^ 3°. ^ 2 oil ^-^71 oil ^-| Sfl ^ J # ^r^o"}^- ^r^> El-opj^. 

S-^. . S loll S-Al^l jqi^i ^^11^^- ^ 2°] 7} ^t^}^- irMQ 4:^.51^- ^1^1 

ol S-Ajslol oi^ 

<20> ^ 3# ^^^^ , FFT(21)ofl 7fl ^ ^ (22) oil ^ t> *1 °1 ^1^1 

^3## 7,} 7,} t>\u\ , 5} «1 #5o11 tflsfl S.^ FFT71- ^iM-ol: Frame Prefix ^JiH 7fl 

^ cl^tl (27)71- Sfl=-^}o} MAP^iL^l 37l# ^ MAP^iL7} 

^-^fl^oii tfloU qam t^fl^n} 7fl ^ t^>°1 ^-^fl^^ u o Vl ^ ^ 

^ ^ ^# ^>o>Lfl jZ u|-t^ rittfl ^o^ 3} Bj*fl ril ol E-| th|^Ei^ QAM T^ull^# ^ 

<21> ol^ 12} ^ 7> g-Tfl 7} #U}7l 3 oil ^- ^& ^1^. ^ o| ZJ- ^ ^^-^.^ ^ >T ^ 

t> ^1^1 A °J Ol l^tM. 3o11 M J=- o> n MJ^2] 7l oj ol t§HJ^}^ 5J# f ^ «J 

^ o] 7\ C| ^ ^ 7 S t+ . ol^^- ^-^71^ tq^^(27) ^ 
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^ ^r°$o\7,]v}, ^ (27) #5 ^HH ^. ofl=-# ^^KE.^. Frame 

Pref ix5} MAP sfl^.# Die] A] ^>f> ^ ufl J#-oli} . 

2003-69299 "ol=-#41 ^1^0} ^ ^ « 0 >^ "o] 7 fl A] oio^ _ 0 ] 

~%^t>\^^ AMC (Adaptive Modulation Coding) £} STC (Space Time Coding) # ^^S^bc- ^ 
# ^Jj°^. ^>J1 2^1 AMC <>1^#£!°1| ^-g-^ ^oll tfl*> ^fl^?] 

#^># 7l#o}oZ 3X% T, AMC OFDMA h c >ai ^ #4H1 Ttfl , ^41^011^ 

<23> TC}e}Al , %t^£] 7l# ^ ^11^- 4M £-*fl ^# 5fl^e>J7 7.1- cj}^- 33.2.^. ^ 

-§-^ ^ ^-^S} w c >Al # Tfl ^ OFDMA Al^Eflo} ^X\ 7 ]o\\^\ QAM°1 ^ 43^ 

(Constellation)-^ S-^^- oj-g-^l-o^ Frame Prefix-2} MAP ^^-2] oH^-# 71^%!^^ 
°lsfl t^^^I"^- ^1^1 OFDMA 7l«> Sfl^l #4] Al^^ofl^°l ^> 

<24> 4> 7 1 H}711# t}7l ^}M-^1 S-^ofl u}=. OFDMA 7l Jfl^J # 

<25> ofdma 7l«_> sfl^i #41 a] -^ty^iA-l #41 #41^1 ^A%^% ^ -^5: 
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<26> A>7| ^A] sK\ QAM (Quadrature Amplitude Modulation Demapper) l^Dfl^ 

(demapping) ^ ^ o\^\ , ^7] Z> ^f^ll ^ °1 ofl^^ nfl 7?\x] ^ 

^tfl ^ofl T^^fl^ o>c^ #^*>^- QAM ^ ufl ^ -^f : 4> 7 1 

QAM uqufl^ «-oll^ #^5]^- rilolEll- #5 ^ 3. #5 ^^l^f; ^ # 

5 H^JfoJj 7-J Uil Ol E-| # rq^^^ol Z> Jf7fl^*i ^ «>^# nH^-o>«1 A> 71 

qam uquii^^-oii 3 ^ti\^ ^ai on . sfl^ n ^fl 1 ^ H J-^ °il -y-7i 

<27> 017M-1, ^>7l ^ cl^Jf^. A> 7 1 ^5- ^2)«-Oll ^ Ell ° 1 1| #^ # ^1 ^ 

o>^- ^ 7Hr ^Jif ^l^ofol ^>7l #5 B^^oll^ ril ol E-l # ol- ^ # m 

< 28 > ^tl, ^1 *fl^ ^S^^-^r J $7\ #5 tH ^^f c >ll ml o] El ^ o-j: ml ol E-i 

^^l^^^r o^ml^# A]Efl ^ #^^ol A>7l #5 Jfoll^ ^-S. til °1 ^ 

<29> ^1 #5 4^1 ^ U^^JfLofl ^loH ^>7l ^ ^]^°1 Z> 

Tfl^tg Ol sfl^-^ Itfl 77} 7.1 4>7l QAM quH^-H oil A-l #^51^- cfl o] ^ # 7<1 ^>of 

*fll #5 tH ^ , 4^1 ^ ^lofl AT- 7] ^A] AJ^o] Z> JfL*fl^tg ^ 

^ °1 sfl^-sj *ofl a>71 QAM ^iml^^olU-l #^Sl^r ml ol B\ # 7<\ ^tt}^- 7fl2 #5 

tH^is ^-^ii^ tm. 

<30> ^*>, 4>7l 7111 #5 Hi Xtl oil ^- QAM ^ull^ifollAl 31 til 

^ti^ til ol E] 71- ^i^-^lJZ, #7] XI 2 #5 tH^Hl^- #7] QAM ^ml^^^l 
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<31> ^f_>, #7l 7fl^g u^^jfj=. #7l #5 ^#^1 ^ Frame 

<32> a> 7 ] QAM tq^^H.^. a> 7 ] ^iJ W-ofl ^fl Z> JfTfl^ig « c >^ 

<33> #7] ?>^- 14 fll o] E-| °1 <4! dlolE] 

7} #7l Z> ^Tfl^ig °1 T$o]^2\ ^ (Constellation) A ;H1 M 

<34> ^ofl u}^ OFDMA 7l«_> Sfl^l ## Al^tfloll^o] , 

<35> OFDMA Sfl^l ## xl^tjlo^-l ^Xj ^>xl^«-E-| ^ *?-5L 

S} #^14 #5l# ^r^l cr>cr| ^-^tt}^- *fJ-tg_o^>H. 

<36> a) #7l ^] JZ|| 5fe oil T^nH^! (demapping) 

^1 ^5 efl^l-^- t^tiI ; ^ c) #7l efl^ 4 ^n^ii #^oii ai-^ 

#4 t# tq^H^ ^^l^M ^-^^ i^*li^. 

<37> 71 *\ , #71 b) ^+711^, #4 4 -^UMll #^°1 sfl=-^ Itfl 77> Xl #71 a) 

^-7fl°fl>H 7<\ #=1 rilolEl ^6(|>H #71 Z> «-7H^ii #^ofl u\t!} -K-s ell o] E-i n_># 

30-10 



<38> o^^l^ir ^^t> #Ji^ 1§J-^°1 A] A] oil °ll tflo>^ t^^o] 

^o|^ 71 # ^-oHl^H -§-^ 7^# 7>7<1 -g-oj^l ^Xl^> ^ A>^lol 

~L*\H ^ <^ 7>*1 ^>ol*> ^Efl^ ^ ol^.T^ ol 71 6(1 >H 

^MHi t_>^ =1 7,1 s>^-u}. 13 011^ ^# ^s-^Ml €^^1 ^fl^ 

€^ ^n<&^ a 3^o\$m. Wo\^ ^M^y 

<39> ol t>\ , ^^-=1 -^AHloll OFDMA 71^1 Sfl^l #7J 

Ai^di^i^ ^t-1 32 rj. ^ofl tfl*ll*1 ^Ml^l-Til ^ *m . 

<40> 4^- iJ*}^ °J OFDMA 7l^> afl^l -§-7s] Al^igoilAl Aj-g-sq^- QAM 

(Demapper) <±\ y s! ^S. (Const el 1 at ion) # ^A] tl S-^iL^ , S. 4a^- QPSK, 4b^- 16 
QAM , 4c^- 64 QAM-21 ^^:=|| oil}. 

<4l> i 4a I S. 4b ^1 S.A1 ^ ^A>^=. AV^^tf} 16 QAM ^IZ}£q o>tf«-Ol 2 

QPSK °J 7] <g ^- SU^- ^h^M ^ ^ 4b ^ i 4c oil 

^ 64 QAM o>tf«-^ 4 UlH^- 16 QAM ^^\?\ 

<42> n^AM , ^-^71^- map ^iL°l ofl=-oi #q-7;l o> 0 > « 0 >^ oil tflfi qj- 

*1 *ti 1 i## MAP ^5L°1 ofl =-ol #u}7l ^oH^- n - 64 QAM h>ai 7 ^ 

64QAM ^ufl^# ^r^^°1 ?fl^ 3.^ #5: ^ 5*1 oil , ^fl^ ^3. 

^ ^M^P} #5 Hl^Hl #0] ^dl ofl^ tHuHlTH MAP ^2i°l m^r 

°fl ^Tfl^ z> rfl^ ^ofl til ol tl # 
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<43> # ( >l , QPSK^ tg^^B til o] 71- MAP sfl^- ^1 oil 64 QAMJrLjsL ^-^Sl c>| 

#5 tH^°11 6 «1H fll °1 ^ ^ ^ ^ ^ o. ^ tq^t:-]^. MAP erfl^ ril ol e-| 7\ 

QPSKoll °1bt11 t*I^51 °J ^ , #5 tH^Hl^ Bfl 6 ylHnM Jf^-^l 2 «1H# 

gliL^ ^^^1^1 % Cil ol E-| 7} 51 J2, 16 QAMJrLjiL ^-r-°fl^- #5 «1 

^ ^"^1 6 «1H fll °1 ^ ^ Sf^ 4 ylH# Si , 64 QAM--1 ^-^ofl^. tq^. 

«>Aiol ^iJ^^-S til ol til- t} g^ 1 ^ ^t}. 

<44> ^ 5^. t^^°1 -4] A] oil °ll V\^r OFDMA 7] «_> Sfl^l Al^^o^S} 

°fl>H #5 tH^Hl ^i^-si^- til °1 t-1 ^ n 2 -4i# ^1*1 S-^oiu^. 
<45> 5# %>^tt}t3 . #5 H^^oil^. 64 QAMiijsL ^r^^l ( >| S^p 6 HlH*! til °1 ^ ^ 

^ *>5] O^ glo^ ^2flol 1*1^ Ol QPSRO] ^-f Oll^- 6 HlH ^ Sf^^ 2^1 JE.7} 

^f2?} til olE-1 (Valid Data)7> S| . tjl>| 7-1 4 Ul^^ -t-JM til ol El (Invalid Data) 7} 
16 QAM9J ^-f oHJ=. 6Hmf Sf^f^r-^ 4H]E7[ ^2*1- til ol El 7> =1 Jl . M-T>| 7;! 
2 UlH^l" ^-S^ tilolEpl- 51^ , 64 QAM-^1 ^ ^^1^- 6 «1 H S.^7\ ^S*} til °1 ^ ?\ 

<46> S. 6-^- S. 5ofl S.Al^ ^5- th| Ol] A-\ ^-S*> t)lolEl# g^Lfl^- « 0 >^# ^Al*> 

S. 1 ^^-^ , 16 QAM--1 ^-^-ofl tfl t> ^ °1 ^ , (a) ^- 7>^- (Read Enable) # o} -g- 

ct>^- ofl|| ^Al*> ^i^olji, (b)^- o|^^l-^(R ea d Address) # °l-§-^l-^- ^1# S. 

A] f> J= i*} ol . 

<47> ^ 6-Sl (a) # ^3it>\^ , #5: T=H ^ oil cflfl o| ^ ^1 ^ (Address)^- 0, 1. 2, 

3, A, B, C, D ^ii^ 71145- #7>^1-t3A| *^ >Hl ^ 5] *1 ^ . oi^^l^ 

oil til °1 ^ A T SiS^" (Read Enable) ^- 16 QAM 
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^-^-oljo^ o>Jf «-^| A A 2] o\B.^}^, =r°] 0, 1. 2, 3^ ^o] 47fl°] c>|H^l 

^ofl Ifl ofl ^ n> Uil o] Ei 7} #^51^^- So} Til §^>H] Ji . ^ 2 7fl . ofl # ^-o^ 5 , 6 

3} ^o] 2 7)\°] oj^i\]^o\] xflnfl>H^ fll°1^7> ^^g^. 
7^ ^^^r ©iH^l^ 7}^ ^]^ 1 L># ^ilol cr>^ sfl^- ^J^Hl ^-g-^l^r ^11 

°1 ^1 ^"^^ t 

<48> ol^^. «o V ^iiS , 6^1 (b) # , #5 ^^Hl tflt> 

^ (Address)# ^h^EL^ #^^^1 , 16 QAM°1 ^-^-o]^^ o>fcL«-£q 47fl°] ( >| JE 

^1^ , oil!- , 0, 1. 2, 31^ ^o] o>Jf 47-floj o^^l^^l #^^J1, o] itfl 3* 

=r ?H=r ^51 (Read Enable)^ Tfl^r ^=1^^- tfl-§-5|ir cfl o] El 7} # 

^ t SiS.^- M-iii-^l 27fl -°] ^H^l^, 4, 55} ^>o] 27fl°] o^H^l 

#^1-^1 SJ-S.^- *K2. t}-S--°l o^H^l^oll tfl ofl ^ 7^1 ^tt>^ ril ol E-| °1 §>Jf^- 

tfl-§-=]^- Cil ol El 01 o| 7r| ^13- ^ 

<49> Ol ^if ; c goj (b)ofl^I2j- ^>ol ^-i^ ^H^l^^> 1k^f>\^ til Ol EH- 4- 

#0^ « 0 >^^- 6°1 (a) ofl ^ ^>ol 35s. 7^ ol-g-oM oH^ tllolEU- 4- 

#0}^- ^ofl UloU Al7>ol E-l - ol 

<50> ^ 7°. mJ-^°1 AUloflofl ir^ OFDMA 7] sfl^l # Al ^ *n ofl ^ S] ^7] 
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<5l> 7ofl b\S} %to] . t^v^o] ^Uloflofl u}^. OFDMA 7] sfl^l -§-^1 A] ^ 

^o\\*\°l ^-^1^- FFT7] (71) . *fl ^ m «1 5*1 (72) . ^-Spl (73) . QAM ^nfls*! (74) . 

#5 tH^I (75) ^ 7H^g q^C^ (76) # S^W. 

<52> FFT7] (71) ir ^l^E-i ^ ^ ^ ^ 

Sfl^l# ^r^^°1 FFT (Fast Fourier Transform) ^S^o} ^3lHr ^^-^ ^1^1^ 

<53> *fl^^ tH^l (72) FFT7] (71) o\]*\ tt#£] ^ ^ # ^ cfl 7fl^l| 

<54> ^-^71 (73) *fl ^ ^ ^ 511 (72) oil *l ^ >M-§-*}°1 *fl^ ^ ^ 

<55> QAM t^fljil (74)^- ^sl-71 (73) oil ^ #^^1^- <Q5.o{\ iM QAM T^uH^# ^^ItM 

. ol itfl. QAM uflxq (74) ^ (76) oil ^ efl Z> JfTfl^^ ^ °1 ^fl 

ttfl77>7l jqufl 7>xl J=- AV-g-^Vo^ EjBfl^t ^^joU, *fl^ 

i^^tl (76) oil -°Jofl ^ -^fl 1 ^^ ^ u o Vl ^ 0 l ^-^Ei «-^igs.o11 tfl 

ofl tfl-g-S]^- ^ A>-g-cT>cr| quH^^- -^*>u}. S. Bj-igoJ ^AHloll^^- 3] 

tfl 7>7] ^- i*}^ 64 QAMo] £]- 7>^ tt}^ . QAM u>| 5^ (74)^- 7> jf*]] 

ig^-oll tflf! ^ ol rjfl^-^ HA?} 7.1 64 QAM^.^ ^ti ^ # t^M?}. y A ^fl^g 

#ol! ufltl ^ ol ofl=-=l ^^.7> ttfl^-tl tfl-§-E|^ H 0 Vl £^-S *t 
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<56> ^5- B]yt\ (75) ^- QAM t^fl^ (74) oil S]o]\ u^^^ol cfl o] El # #5 ^ 

^ T^fH}. oj ufl, #5 (75)^- ^ ^E-| (76) oil ^cfl Z> *f^ig^-oll tfl 

H o Vl ^ 0 l ^H^-lJ ufl 77\7~] QAM (74)ofl>H #^5]^- o] t|# ^) ^>^> ^ °l 

# ^S.^1 37] 7fl^# 7]-^ o> t_>t}. ^t>, #5 tH^I (75) S.^- fll °1 

^l rfldH ^tfl ^V^- ^ii^ ^fl 3 ^ 7,1 el Si c>\ <J-f # 7p^ 

^ ZL 3.71 ^ 7H^7> Tg^^ TT}^, Hl^ (75) °1 ^3*fl 3.7]\J 7fl^ 

7Ji\^4 ^ 3^1 (76) 7} OFDM ^##oll A| Frame Prefix-^} MAP ^ efl ^}^] 

A] 7>oll TCl-^ ^ ^«>, #5 tH^l (75) ^- (76) oil Z> 

^fl^ofl tfls> « c >^ Sfl=-^ iHM^l QAM tq^flSl (74) ^1 A] #^^1^- til °1 E-i # 7^ 

#o>^- #5 tH^il- t^t] (76) oil ojsfl Z> tf^H^oll tfl*> ^ ol oH^-^ 

^■o\] QAM tlnflsl (74) oil A-] nfl ol Ei # 7^ #^}^. #5: *H # n^lt^ t 

<57> 7fl^ tq^Ci(76)^ #5 Hi 311 (75) ol] cflolEi# Aj-S-^-ol 7fl ^ 

^W^t. °1 *f|. *fl^ tq^Ei(76)^- #5 (75)oH ^#=1 c1lo]Ei^«-El Z> «-2fl 

^#oll cH*> 5fl=-«> QAM cl ufl £| (74) ^. t^t^^oI Z> ifzfly #o]l cfl*> 

cqufl^ol tfl-g-sq^ ^ 7^ Ell T ^Ka. ol ttfl7>7;l Si £fl 

3J£r € 3l ^ Bfl ^ B| <H #5 Hi 5f| (75) ofl ^ tfl ol Ei #ofl cfl ofl ^ ^ 4>7l 

oH^-^1 ^ «o>^oll ufl-g-Sl^- M-M. tflolEin}# giolx-l *fl^ tl^^# ol 
nfl. -S-S til °1 El# g-j^- ^ oil *M>H^ #71 S. 6^1 (a) ^ (b) ofl ^7.^ ^ o] 
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<58> it} ^-nmS-^., (76) #5 (75) oil ^ ^ 5} Hj^fl ^ 

^ #5 (75) oil 7,] ^>=1 ^j^-^-oll^ Frame Prefix# ^ MAP ^^S] ^ *1 

5} z^o] gj « 0 >^# ofl^-cj^Jl, Hj^fl #5 (75)ofl^ MAP ^^oll nfl^- 

J£# ^ QAM i^Bfl^ (74) ^ ^^Hf- #5 tH^I (75)^4-E] ^fS *fl °1 E-i # 

Sl^r til ^-g-*>ut. 

<59> ^ 8^- 7 oil S.A]^ ^HUI Sfl^I# ^-^^1-^- ^ol n d# i 

<eo> 8# %>^tt}t3 . FFT71 (71) oil °1 ^1^5Zf ; Afl^gll (72) ^ QAM t^fl^ 

(74) oil ^1^71 t_> ^3## ^1^}^, a QAM tq Dfl 5J| (74) ofl ^ sfl 

rq^fl^o] 711 ^ t 91^. ^ (76)ofl>H^- MAP cfl^>7l 

ofl n}^ sfl^l H^l^Jol ^^t> ^ 11 ifo\] ^^7\ ^o] ^^S] 41 A] 

<6l> o]^^- OFDMA Sfl^J Al-^tflollAH ^-g-^ ^ ^ 

#7>t> o] . o]&|*} Aj^j-o^ a] X] o^^- A]]^ uq^t-| (76) oil AH MAP ofl 

^ ^ ^ °1 ^-§-^1 ^ ^^f^l UliZnfl AjOl A] 7> o^ol 

°1 ^ . 
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<62> ^7}^} 7±o] r ^7} 7-] oj o] ^ ol^. ufl ofl 3] tfl 7^1 

^- ^ (opl>H£- 64 QAM) Ji^. ^^}c*\ #5 Hi Si oil T^^-^- s-o> ^ 

# ofl^-o}jl, ofl^ ^ ofl^-^ QAM ^4J\£°1 ^# ol#o>^ #5 

tH^Hl 7,] ^ CilolE-|^«-E-| nfl^" oil l^-g-S]^- cfl o] ^ ol o| ^ 

^^\2.^*| . #5fl *fl^ ^^7} H o >1 ^# ^1^># QAM tqnfl 

<63> OlAVofl^ ^^£] y>^^l*> ^AHHl ^>^1^7ll ^ ^ ^} 7j D> 

o]o\] ^ sl o>ul n| , 3 SL\2] n}o o >f> ^ ol i^^ol 7 >^-*M. 

<64> i^^oll ^= ^ . QAM ^-^]# °l-§-^°1 t^I^^II ^ 

^ 5* 3.^ ol ^^g-^ OFDMA Al^B^ojl a1 51 ^*>^ A c 5 ^7} sfl^l stfl 

<65> *fl^ t^Cp}- *f> Vl £!# ofl^^>^- A \ i^7l ^ofl QAM T^uHitl o>uf 
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i^^-m i] 

OFDMA 7]*} JJfl^ Al^^loll^ ^ ^ ^ 

-cJ"7l ^ 3L-§- QAM (Quadrature Amplitude Modulation Demapper) t-| n}| ^§ 

(demapping) ^ ^-5] . ^7] ^rl^l! ^ °1 ofl^lJ ufl ^ ^- 

^tfl ?>^- « : >^ oil ir^ ^^1^1-^ #^?r>^- QAM r^ufl^^-; 

QAM u]T]fl3g tLoll^ #^^^r 31 °1 ^ # ^1 ^H=r #5: *1 ^ «- ; 

Til 

^ ^>7] #5 tH^Olj UilolEi^ifEi ^-s Uil ol Ei # glo^ ^^o>^ #^ 

1- OFDMA 7\*\ Sfl^J Al^tflofl^^ . 

[^^-^ 2] 

7\¥r ^# ^l^o>^ a>7] #5 ^ *foil^ rilolE-i# gi- ^ # ^HJ_o^ o} 

^- OFDMA 7] w> 3fl^ -§->M A] ^TgjoflvH 2 ! ^1 . 
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[^n 2 -^ 3] 

#7] %m ^^.^^-^ ^7] #5 H^3Jl«-o11 7,] ^ Ufl Ol Ei ^ ^ Cil o] Ei 
ofl^^^ O^^^l^l- AjEH ,^ #^^1-^ A>7l *fo11^ Cil °1 ^ # SI 

3# ^J2.^. OFDMA 7] «> Sfl^l #^1 Al^ofl^ °] ^1 . 

[^n 2 -^ 4] 

y ^7l QAM rqnfl^^-oll^ #^5]^- cil o] e-| # 7<\ 7^)1 #5 ^ 2] if- . 

^71 7fl^ S] ofl a>71 Z> ^f^ig ^ «>^o] 

^<H| A>7l QAM cq^fl ^^-ofl^ #^5q^r Cil °1 H-i # 7.i Qt>\^ XI 2 #5 

1- lii n^l^t 3J# ^}^- OFDMA 7l«> Sfl^l Al^ofl^ 

[^n 2 -^ 5] 

^71 XI i #5 tH 4^71 qam tqnfl^Jfofl^ s|tfl ?>^- 

tq^fl^^l tflolE-l7> t^^^Iji, 
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J c\y] A]2 #5 tH^^l^r J c\y] QAM u}T]fl^*fo11^ Z> if 7^^^ oH^-^ ^ « 0 > 

5J# ^- ^ii^. ct>^- OFDMA 7l«_> 3fl^l #>y Al^B^loll ^-^1. 
[^n 2 -^ 6] 

Xl^ ^^^f^r ^7] #5: Wi^^f^l X ^ til °1 ^ # Frame §>^f^- 

°1 MAP ^ ^ Z> ^^11 rfl^ « 0 >^# sfl^-^l-^- 3J# ^ cyj-J=. OFDMA 

?1«_> Sfl^l Al^^lofl^^ ^ ^1. 

4^1 QAM tquH^g tfj=_ A>7l ^flTg tq^Jfofl ojofl Z> Jf^l! ^ o] 

^ 4^71 #5 tH^^f ofl n y io\^ ^# ^8.°^. OFDMA 7] «_> Sfl^l ^1^^] 

^ ^ ^1 . 
8] 

XU%> ifl^l Xl7%> # ( >| J=. %>o11 °X<>\M. 

%y\ ^ ^ ^ ^ ^ til °1 ^ <^ tilolE^7> ^>7l 

Z> ^-^fl^Tg t*I^ « : ]-^| °] ^r^. til °1 ^ 5} ^K;]-^ (Constellation) 4H1 A-| Q] t>} 

^ 3}# -^^^ OFDMA 7l^> afl^l -§->M Al^^oH^s] _ 
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[^n 2 -^ 9] 

#7l QAM C^nfl^^f oj^oll, a>7] ^# #Jll- FFT (Fast Fourier Transform) ;*) 
el^M #^e r ^- FFT^f ; 

#71 FFT^-ollAl 7]\^mt>\o^ 7^#^- 7}\ ^ ; ^ 

#71 7fl^ ^ sl oil n #^ #-8-*r^ *fl^ 4^ §J ^# ^^jo}^ # 
71 QAM ^ufl^^-^. #^^1-^- ^m^f 

m OFDMA 7l «_> Sfl^l ## Al -^^loll^^ #*1 . 

10] 

711 1# ^fl7.1 »17# # OlH #°ll SM^, 

#71 Sltfl ?>^- #^«1 64 QAM^y Tifl #71 #5 *1 ^ ^°ll #5] 

^- ^ til ol Bl 71- 6 «1H fll °1 E-| o] ^Jf, 16 QAM #^loH^oi o.-g- cfl 0 ] ^ ^. a> 

71 6 HlH 01 ol E-1 ^ op=L «.oi 4U j H ell ol E-| o] o.^. tt>^- OFDMA 7}*} Sfl^l 
## ^l^°ll^ #7.1 . 
11] 

711 1# X-flT.1 7)1 7%> # »1h #°ll SJol^l. 

#71 Si tfl #^°1 64 QAM^ ttfl #71 #5 Jfofl 7^ #5} 

^- ^ Cll ol E-i 7> 6 UlH fll ol E-| oj , QPSK # ^ oil ^ °1 -frS fll ol El ^- #7l 

6 U|e Ell ol El ^ §>«-^-^l 2«1B Ell ol E-1 o] ^ J2.^ ^>^r OFDMA 7]*} Sfl^l # 
# Al^o^ °1 ^ #^1. 
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12] 

OFDMA 7l«_> Sfl^l #A1 Al^E^joll^ ^Aj ^AJ=} ^ ^ 

(demapping) ;*]5^o} ^>^>^- ^^1; 

b) ^7} 7<\ ^ ^fl^ ^H} fll o] E-l # o>^ Z> ^Ml^tg ^ ^# oH 

^}^- ^1; ^ 

# S?^^- OFDMA 7l«> Sfl^ Al^^lofl^o] « c >^ . 

13] 

Xlll^-ofl Si©^. 
^7] b) ^Tfl^-, 

41 7 1 Z> JfTfl^ig 5fl=-l Ufl 77\7] a) ^Ml ofl M 7^ ^ ^ o] ^ 

#0(1*1 4>7l Z> ^f^ig ^ *m ^-Jl til °1 ^ g^-M ^-^^ 5# 

o>^- OFDMA 7l«> Sfl^l #A1 Al^^lofl^o] ^-^ ^ . 
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prefix 




Hurst #+ 
(QPSK) 






Burst #2 
(1 it Q AM) 






DT MAP 












n 










IT, MAT* 




EursL#5 
(16 QAM) 




liurst#l 
(QI'SK) 


Burst #3 
(64 QAM) 





I Symbol 



I Slot - ?> Symbol 



Time 
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[S. 3] 

I ! I 

I I • 



i f I 



4 



: i 



picitmhlc 
















I 
I 














■P I 












H 




II 
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4a] 



Q CH 
i 



10 



11 



4b] 



00 



I CH 



01 



101 i 



1001 



0001 



001 1 

e- 



1000 



000(1 



I 100 



L) KM) 



0110 



1 1 1 1 

o 



1101 



DIG I 



01 1 1 
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[.V. 4c] 



101111 

• 


i 

\ \ 
3 

j 3 
101101 j 100101 j 100111 

• i o i o- 

3 

1 —i 


i Q CH 
0001 1 1 

- • 


000101 

o 


0 01101 

o 


001 1 1 1 

• 


101 1 10 


101100 j 1 00 1 00 | 1001 10 

j 3 
j 3 


000110 


000100 

• 


001 100 

• 


001 1 10 


101010 

• 


101000 | 100000 ! 100010 

• ! O ! O- 

j i 

U — L- —3. 


000010 

- • 


000000 

o 


001000 

o 


001010 

• 


10 10 1 1 

• 

7d| 


| 3 

101001 j 100001 j 100011 

• j O ! O ■'- 


00001 1 

- • 

1 lj 


000001 

o 


001001 

o 

|bd 


00101 1 

• 

-— p 


1 1^0 1 1 


1 1 100 1 j 1 1000 1 1 1 1001 1 


01001 1 


010001 

• 


01 1001 

• 


011011 1 Cl 1 


111010 

• 


1 3 

111000 I 110000 j 110010 

• ! O j O- 

i 3 


010010 

- • 


010000 

o 


0 1 1000 

o 


0 1 1010 

• 


1 I I I 10 

• 


I I I I00 j 1 10100 j 1 10 1 10 

• 1 O ! o- 

j 3 

1 [ 


010110 

- • 


0I0I 00 

o 


0 1 1 1 00 

o 


01 1 1 10 

• 


111111 


111101 j 110101 j 110111 

j 3 


010 I I 1 


0 I 0 I 0 I 

• 


0 1 1 10 1 

• 


011111 



[.V. 5] 

Sub Channel #1 - QPSK 
Sub Channel tr2 - 16 QAM 
Sub Channel - 64 QAM 
Sub Channel t:4 = 16 QAM 
Sub Channel ^5 - QPSK 



Valid DiiLi Invalid DaUi 



Snb Cliannel #31 - 16 QAM 
Sub Channel #32 - QPSK 
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^n_nLn_nLnnruru^ruru"^^ 



(a) 



w I ] 2 r. 7 R ■? C D 



rururururLrLnLririnLrirL 



(b) 
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[.V. 8] 



S % j 



I 

.5^ i 



5 i. ! 



~U 

i 



p ream hit 








t= 




5 


> 

-3 


a 














§1 
=t 


5 a 
— ^.i 






e 

p j 


.— ■ rrl 

£ ? 
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